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(57)Abstract: 

PURPOSE: To provide an ink cartridge capable of detecting the residual 
amt. of ink in an ink jet printer, simple in structure, capable of being 
reduced in cost to a large extent and exerting no effect on printing 
operation even when air bubbles are mixed with supplied ink by midway 
attachment and detachment. 

CONSTITUTION: An ink cartridge is constituted by providing a main ink 
chamber 51 packed with an ink absorbing element 53 absorbing and holding 
ink and having a venting hole communicating with the atmosphere provided 
to the upper part thereof and an auxiliary ink chamber 52 having a 
transparent part 59 formed to the outer wall thereof and communicating 
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provided to the floor part thereof and hermetically closed at a part other 
than the floor part. 
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l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** sh^g wor <j which can not be translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The ink cartridge characterized by to prepare the subink room where the area pellucida was formed in the 
main ink room where the air hole which it fills up with the ink absorber which carries out absorption maintenance of the 
ink , and leads to atmospheric air was drilled in the upper part , and the outer wall , it is open for free passage through 
the free passage hole the above-mentioned main ink room and near the lower-limit section , the ink feed hopper for send 
out ink to an ink-jet head was formed in a floor , and the other part was sealed . 

[Claim 2] The ink cartridge according to claim 1 whose contact angle of the above-mentioned ink to the internal surface 
of the area pellucida formed in the above-mentioned subink room is 30 degrees or more. 

[Claim 3] The ink cartridge according to claim 1 or 2 by which the mesh filter is attached in the free passage hole which 
makes the above-mentioned main ink room and a subink room open for free passage. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the ink cartridge which enabled it to detect an ink residue in an ink jet 
printer etc. 

[0002] In an ink jet printer, if the ink in an ink cartridge is lost while in use, it will be in the condition of printing 
impossible suddenly. Therefore, if an ink residue decreases, before it will tell a user about the condition and an ink piece 
will occur, it is necessary to exchange ink cartridges. 
[0003] 

[Description of the Prior Art] Then, the inter-electrode potential difference which changes when install two or more 
electrodes in an ink cartridge, an electrical potential difference is impressed there, ink decreases in number and air 
bubbles mix conventionally is detected. 

[0004] However, since there is a possibility of having a bad influence on ink — ink causing hydrolysis or deteriorating - 
when an electrical potential difference is ordinarily impressed to an electrode, he is trying to impress a pulse voltage 
intermittently. 
[0005] 

[Problem(s) to be Solved by the Invention] However, since it is necessary to establish the pulse generating circuit for it 
in the body of a printer etc. in order to impress such a pulse voltage, there is a fault which a controller etc. is 
complicated and becomes cost quantity. 

[0006] Moreover, since it will mix in supply ink and incorrect actuation of a residue detecting circuit will be induced 
when the air bubbles which entered in the cartridge on that occasion attach the cartridge next if ink removes the 
cartridge which fully remains on account of something etc., there is a problem of stopping using a new cartridge etc. 
[0007] Then, as this invention can detect an ink residue with easy structure, it aims at offering the ink cartridge which 
does not influence printing actuation even if a large cost cut is possible and cellular mixing moreover occurs in supply 
ink by attachment and detachment etc. the middle. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the ink cartridge of this invention The 
main ink room where the air hole which it fills up with the ink absorber which carries out absorption maintenance of the 
ink, and leads to atmospheric air as shown in drawing 1 explaining an example was drilled in the upper part, It is 
characterized by preparing the subink room where the area pellucida was formed in the outer wall, it was open for free 
passage through the free passage hole the above-mentioned main ink room and near the lower limit section, the ink feed 
hopper for sending out ink to an ink jet head was formed in the floor, and the other part was sealed. 
[0009] In addition, it is good that the contact angle of the above-mentioned ink to the internal surface of the area 
pellucida formed in the above-mentioned subink room is 30 degrees or more, and it is good to attach the mesh filter in 
the free passage hole which makes the above-mentioned main ink room and a subink room open for free passage. 
[0010] 

[Function] If ink is sucked out of an ink feed hopper by the ink jet head while ink still remains in the main ink interior of 
a room even if the ink in a cartridge is consumed, ink will be supplied to the upper part from the ink absorber of the 
main ink interior of a room with which the air hole has opened, and the ink of the subink interior of a room will not 
decrease in number. 

[001 1] If the ink of the main ink interior of a room is lost, the ink of the subink interior of a room is sucked out of an ink 
feed hopper, in connection with it, air will go into the subink interior of a room through a free passage hole from the 
main ink room side, and the upper part of a subink room will be gradually covered with it. 
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[0012] Consequently, since the ink side of the subink interior of a room falls gradually and the condition can observe 
from outside through a transparent outer wall part, the ink residue of Saki who whose ink loses is visually detectable. If 
the contact angle of the ink to the internal surface of the area pellucida formed in the subink room is 30 degrees or more, 
an ink side can be easily checked by looking from an outside. 

[0013] If negative pressure maintenance is carried out and the ink in the main ink tank is lost with the ink absorber of 
the main ink interior of a room when ink is in the main ink room, negative pressure maintenance of the ink will be 
carried out by the meniscus with the mesh filter attached in the free passage hole which makes the main ink room and a 
subink room open for free passage. 
[0014] 

[Example] An example is explained with reference to a drawing. Drawing 3 shows the printing section of an ink jet 
printer, and the both- way drive of the carriage 3 is carried out along with the stay shaft 2 arranged in parallel to a platen 
1. 

[0015] A nozzle side is turned to carriage 3 at a platen 1 side, the ink jet head 4 is attached, and the ink cartridge 5 
which stored the ink for supplying the ink jet head 4 is attached free [ attachment and detachment ] on the ink jet head 4. 
The lever with which 6 fixes an ink cartridge 5 to carriage 3, and 7 are the flexible cables for transmitting a signal to the 
ink jet head 4. 

[0016] Drawing 1 shows the condition that the ink cartridge 5 was removed from the ink jet head 4. 41 is the ink 

regurgitation device section for making an ink droplet breathe out from a nozzle 42, and is open for free passage through 

the ink supply pipe 43 and the ink supply way 44 which protruded on the top face of the ink jet head 4. 

[0017] Drawing 2 is decomposing and illustrating the ink cartridge 5, and explains it with reference to drawing 1 and 

drawing 2 about an ink cartridge 5. An ink cartridge 5 has the big main ink room 5 1 , its main ink room 5 1 , width of 

face, and the same height, and is formed of the subink room 52 where thickness is thin to Haruka. 

[0018] Filling up with the ink absorber 53 which consists of a porosity member for carrying out absorption maintenance 

of the ink in the main ink room 51, space is slightly formed between the top-face walls with which the air hole 54 which 

is open for free passage to external atmospheric air was drilled. 

[0019] The subink room 52 has at least 0.1 cc content volume, and is open for free passage through the free passage 
hole 56 the main ink room 5 1 and near the lower limit section so that the ink jet head 4 can perform printing of 1 pages 
or more at worst. 

[0020] The mesh filter 57 is attached in the free passage hole 56. This mesh filter 57 is ************ for mesh of the 
suitable granularity of the range of #30-#800 so that the meniscus which is extent which negative pressure equivalent to 
the negative pressure generated with the ink absorber 53 when ink remains produces may be formed to the ink sucked 
out at the ink jet head 4 side when it is in the condition that the ink in the main ink room 51 was lost, and ink remains 
only in the subink room 52. In addition, as long as it is the member which can form a comparable meniscus, it may 
replace with the mesh filter 57 and what kind of thing may be used. 

[0021] The ink feed hopper 58 in which the ink supply pipe 43 of the ink jet head 4 is inserted is drilled in the floor line 
of the subink room 52, and other parts of the subink room 52 are sealed completely. 

[0022] If the ink regurgitation device 41 is driven where the ink supply pipe 43 is inserted in the ink feed hopper 58, ink 
will be sucked out of an ink cartridge 5, and will be supplied to the ink jet head 4 through the ink feed hopper 58. 
[0023] O ring 61 which sticks to the external surface of the ink supply pipe 43, and carries out a seal inside the ink feed 
hopper 58, and the valve element 64 which will be opened if it is energized by the compression coil spring 63 so that the 
ink feed hopper 58 may be plugged up from the inside, and the ink supply pipe 43 is inserted are held in a barrel 60, and 
is arranged. 

[0024] The upper limit part of a barrel 60 is formed in the shape of [ which narrows gradually inside ] a taper, and is 
arranged in the location higher than the free passage hole 56. Therefore, even if the ink in the main ink room 51 is lost 
and air is inhaled in the subink room 52 from the free passage hole 56, air bubbles do not go to the ink feed hopper 58 
side, but surface up in the subink room 52. 

[0025] The longwise area pellucida 59 which consists of transparent plastics material is formed in the outer wall of the 
subink room 52 exposed to the front-face side of printer equipment, and the ink side in the subink room 52 can be 
checked by looking from the exterior through this area pellucida 59 in it. 

[0026] However, since a check by looking of an ink side may not be easy unless the contact angle of the ink 100 in the 
subink room 52 to the internal surface of the area pellucida 59 has 30 degrees or more, the ingredient with which the 
contact angle of ink becomes 30 degrees or more is used for the area pellucida 59. However, a water-repellent finish to 
which the contact angle of ink becomes 30 degrees or more may be given to the internal surface of the area pellucida 59. 
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[0027] The area pellucida 59 has reached near the upper limit near the lower limit of the subink room 52, and the 
graduation is attached at spacing proper in the meantime. Therefore, the ink residue in the subink room 52 is correctly 
detectable by seeing an ink side whether located in which graduation location. 

[0028] Thus, in the constituted equipment, first, the ink absorber 53 in the main ink room 51 is made to absorb ink as 

much as possible, and in the subink room 52, it is filled up with ink so that air may not remain. 

[0029] And if ink is sucked out of the ink feed hopper 58 by the ink jet head 4 while the ink in an ink cartridge 5 was 

consumed and ink remains in the main ink room 51 by use, ink will be supplied to the upper part from the ink absorber 

53 in the main ink room 51 where the air hole 54 has opened, and the ink in the subink room 52 will not decrease in 

number. 

[0030] If the ink in the main ink room 51 is lost, the ink in the subink room 52 is sucked out of the ink feed hopper 58, 
in connection with it, air will enter in the subink room 52 through the free passage hole 56 from the main ink room 51 
side, and the upper part of the subink room 52 will be gradually covered with it. Negative pressure maintenance of the 
ink is carried out by the meniscus with the mesh filter 57. 

[0031] Consequently, since the ink side in the subink room 52 falls gradually and the condition can observe from 

outside through the area pellucida 59, the ink residue of Saki who whose ink loses is visually detectable. 

[0032] If an ink cartridge 5 is removed and re-equipped with an ink cartridge 5 from the ink jet head 4 in the condition 

that ink remains, air bubbles will enter in the subink room 52 from the ink feed hopper 58, but since the air bubbles pile 

up in the upper part in the subink room 52, they are not sucked out at the ink jet head 4 side, and un-arranging, such as a 

dot chip, do not generate them. 

[0033] 

[Effect of the Invention] According to this invention, if the ink of the main ink interior of a room is lost, the ink of the 
subink interior of a room is sucked out after that, the ink side of the subink interior of a room falls gradually, and an ink 
residue can be visually detected by observing the condition from outside through a transparence part. 
[0034] Therefore, an ink residue is detectable with very easy structure, and a large cost cut is possible, and moreover, 
even if attachment and detachment etc. carry out a cartridge the middle, cellular mixing does not occur in the supply ink 
to an ink jet head. 

[0035] Moreover, when an ink side can be easily checked by looking from an outside and the ink of the main ink 
interior of a room is lost by making into 30 degrees or more the contact angle of the ink to the internal surface of the 
area pellucida formed in the subink room, negative pressure maintenance of the ink can be carried out with a meniscus 
with the mesh filter attached in the free passage hole between subink rooms. 
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[Drawing 2] 
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